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IART I

PART 1

INTRODUCT:ON

A. BACKGROUND. The U.S. Army Defense Ammunition Center and Schoo*

(USADACS) was asked by the U.S. Army Armament, Munitions and Chemical

Command (AMCCOM), SMCAR-ESK, to test a 4-way entry pallet fabricated to

MIL-P-15011 requirements for ?AIl6 series containers with a top-iftino

attachment. The pallet used is the standard double-wing design fabricated

from native hardwood.

B. AUTHORITY. This test was conducted in accordance with mission

responsibilities delegated by AMCCOM.

C. OBJECTIVE. The objective of this test is to evaluate the unitizat:on

procedure for complete rounds packed in cylindrical metal conta:ners 3n 4-

way entry pallets, PA1l6 series containers to MIL-STD-1660, Design Criteria

for Ammunition Unit Loads.

. . .



PART 2

LIST OF ATTENDEES

A.C. McIntosh U.S. Army Defense Ammunition Center and School
Test Engineer ATTN: SMCAC-DEV
AV 585-8989 Savanna, IL 61074-9639

David V. Valant U.S. Army Defense Ammunition Center and School
Electronics Technician ATTN: SMCAC-DEV
AV 585-8988 Savanna, IL 61074-9639

Laura Fieffer U.S. Army Defense Ammunition Center and School
Industrial Engineer ATTN: SMCAC-DEO
AV 585-8075 Savanna, IL 61074-9639
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PART 3

TEST PROCEDURES

The test procedures outiined in this section are extracted from

MIl-STD-1560, Des:gn Criteria for Ammunition Unit Loads. 8 April 1277. Thiz

standard identifies nine steos that a unitized load must undergo :f it is

considered to be acceptable. These tests are synopsized below:

I. STACKING TESTS. The unit load shall be loaded to simulate a stack o:

identical unit loads stacked 16 feet high, for a period of one hour. This

stacking load is simulated by subjecting the unit load to a compression of

weight equal to an equivalent 16-foot stacking height. The compression load

is calculated in the following manner. The unit load weight is divided by the

unit load height in inches and multiplied by 192. The resulting number is the

equivalent compressive force of a 16 foot high load.

2. REPETITIVE SHOCK TEST. The repetitive shock test shall be conducted in

accordance with Method 5019, Federal Standard 101. The test procedure is as

follows: The test specimen shall be placed on, but not fastened to, the

platform. With the specimen in one position, vibrate the platform at 1/2 inch

amplitude (1 inch double amplitude) starting at a frequency of about 3 cycles

per second. Steadily increase the frequency until the package leaves the

platform. The resonant frequency is achieved when a 1/16-inch-thick feeler

may be momentarily slid freely between every point on the specimen in contact

with the platform at some instance during the cycle or a platform acceleration

achieves one plus or minus zero point one G. Midway into the testing pericd

the specimen shall be rotated 90 degrees and the test continued for the

duration. if failure occurs, the total time of vibration shall be two hours

if the specimen is tested in one position; and if tested in more than one

position, the total time shall be three hours.
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3. EDGEWISE DROP TEST. This test shall be conducted by using the procedures

of Method 5008, Federal Standard 101. The procedure for the Edgewise Drop

(Rotational) Test is as follows: The specimen shall be placed on its bottom

with one end of the base of the container supported on a sill nominally

6 inches high. The height of the s:ill shall be increased if necessary is ensure

that there will be no support for the base between the ends of the :onnainer

when dropping takes place, but should not be high enough to cause the

container to sl:de on the supports when the dropped end is raised for the

drops. The unsupported end of the container shall then be raised and allowed

to fall freely to the concrete, pavement, or similar underlying surface from a

prescribed height. Unless otherwise specified, the height of drop for level A

protection shall conform to the following tabulation.

GROSS WEIGHT NOT EXCEEDING DIMENSIONS ON ANY EDGE HEIGHT OF DROP LEVEL
NOT EXCEEDING A PROTECTION

Pounds Inches inches

600 72 36

3,000 no limit 24

no limit no limit 12

4. FORKLIFTING TEST. This test shall be conducted by using the procedures

of Method 5011 of Federal Standard 101, Procedure 6.3, Hoisting With Slings,

subsection 6.3.2, Sling Handling with Attachments. Attach slings to Lwo

hoisting attachment provisions, one on each side or each end so that the

specimen will remain upright when hoisted. The length of the slings shall

be such that when lifting they form an angle between 20 and 25 degrees wtnh

horizontal plane. Lift the specimen clear of the floor and hold it

suspended for nct less than two minutes, Observe carefully for any
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indications of inadequacies in the specimen. Record observations and let

the specimen down. Repeat with other hoisting attachment provisions until

each has been tested. This orocedure Is repeated for combinat-ons in the

number of pick up points on the unit: four, three, two, alternate two. and

f:nally, one pick up provision is used for lifting.

5. IPACT TEST. This test shall be conducted by using the procedure of

Method 5023, Incline-ImDact Test of Federal Standard 101. The procedure for

the Incline-Impact Test is as follows: The specimen shall be placed on the

carriage with the surface or edge which is to be impacted proJecting at

least 2 inches beyond the front end of the carriage. The carriage shall be

brought to a predetermined position on the incline and released. if it is

desired to concentrate the Impact on any particular position on the container,

a 4x4 inch timber may be attached to the bumper in the desired position before

the test. No part of the timber shall be struck by the carriage. The pos:-

tion of the container on the carriage and the sequence in which surfaces and

edges are subjected to impacts may be at the option of the testing activity

and will depend upon the objective of the tests. When the test is to deter-

mine satisfactory requirements for a container or pack and unless otherwise

specified the specimen shall be subjected to one impact on each surface that

has each dimension less than 9.5 feet. Unless otherwise specified, the velo-

city a, time of impact shall be 7 feet per second.
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PART 4.

TEST EQUIPMENT

1. TEST SPECIMEN.

a. Drawing Number: 19-48-4079/7B

b. Width: 40 inches

c. Length: 44 inches

d. Height: 53 inches

e. Weight: 2,400 pounds

2. COMPRESSION TESTER.

a. Manufacturer: Ormond Scientific

b. Platform: 60 inches by 60 inches

c. Compression Limit: 50,000 pounds

d. Tension Limit: 50,000 pounds

3. TRANSPORTATION SIMULATOR.

a. Manufacturer: Gaynes Laboratory

b. Capacity: 6,000-pound pallet

c. 1/2-inch Amplitude

d. Speed: 50 to 3000 cpm

e. Platform: 5 foot by 8 foot

4. INCLINED RAMP.

a. Manufacturer: Conbur Incline

b. Impact Tester

c. 10 Percent Incline

d. 12-foot Incline

4-1



PART 5

TEST RESULTS

1. STACKING TEST.

Pallet Weight - 2,400 ibs.
Pallet Height - 53 in.
Test Load Weight - 8,900 Ibs.

The subject pallet was loaded to 9,000 lbs. compression for a period of

one hour. At the end of one hour the compression decreased to approximately

8,000 lbs. When the test specimen was removed from the compression tester,

no measurable deformation to the unit load was realized.

2. REPETITIVE SHOCK TEST. The sLbject pallet successfully passed the

longitudinal transportation test in a 90-minute period. Rotating the pallet

90 degrees and subjecting it to a second 90-minute period in the

transportation simulator caused no damage to the pallet or strapping.

Operational speed of the transportation simulator for both tests was 200

rpm. The approximate driving force into the load from the transportation

simulator is 0.5 G acceleration.

3. EDGEWISE DROP TEST. Each side of the pallet was placed on a beam in turn

displacing it 6 in. above the floor. The opposite side was raised to a

height of 24 in. above the floor and then dropped. No damage occurred to

the unit load on any of the four drops.

4. HOISTING WITH ATTACHIENTS. The subject unit load was lifted from four,

three, two, alternate two, and one lifting point of a hoisting attachment

with slings of a length to produce a 20 to 25 degree incline with the

horizontal position of the pallet. The load was lifted clear of the floor

and held for a period of two minutes with each lifting configuration. As a

result of these lifting configurations no damage was caused to the

unit load or to the lifting attachment assembly.
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5. IMPACT TEST. The incline impact test consisted of placing the PA116

series container 4-way entry pallet unit on an inclined sled with 2

in. of the pallet base projecting over the sled. The sled was then raised

approximately 8 ft. up the inclined ramp and released allowing it to

accelerate and impact into a solid wall. This test was repeated once on each

side of the pallet. After completing this test the pallet unit was observed

to have no additional damage.

5-2



PART 6

CONCLUSIONS AND RECOMMENDATIONS

I. CONCLUSIONS. Unitization Procedure 19-48-4079/7B for complete rounds

packed in cylindrical metal containers on 4-way entry pallets, PAIl6 series

container, successfully completed MIL-STD-1660 pallet testing criteria.

2. RECOMMENDATIONS. It is recommended that subject unitization procedure

be approved for field use in unitizing PA1I6 series containers on a wood

pallet with top-lift devices.

6-1
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PHOTOGRAPHS
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DEFENSE AMMUNITION CENTER AND SCHOOL - SAVANNA, IL

Photo Nj. :0. T'his photo shows the unitization procedure for PAV'6 series -,orar.r

after the fIrst inclined impact.
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DEFENSE AMMUNITION CENTER AND SCHOOL- SAVANNA, t
Photo No. 12. Th:22 photo s.hows *,he unitization. proceduire for FAIIC series containers after
the third inclined impact.



lop"-
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FDEFENSE AMMUNITION CENTER AND SCHOOL- SAVANNA, IL
Photo No. .3. This photo show 'h un~iization procedre~ for :A1 5erj" s zr:e' af
the fourth and last inclined impact.



PART 8

UJNITIZATION~ PROCEDURES
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APPENDIX 7B
UNITIZATION PROCEDURES FOR COMPLETE
ROUNDS PACKED IN CYLINDRICAL METAL
CONTAINERS ON 4-WAY ENTRY PALLETS*

PAl116 SERIES CONTAINER
I NDEX

I TEM PAGE 15S

GENERAL NOTES ------------------ --------------------- 2
UNIT DETAIL ----------------- ------------------- 4
DUNNAGE DETA ILS ------------- --------------- --- 5
FILLER AND INSTALLATIONS PROCEDURES

FOR OMlITTED COTIES-------------6, '7

PALLET UNIT DATA

ITEMS INCLUDED HAZARD CLASSIFICATION WEIGHT
NSN DODIC DOT CG QD Camp (LEIS

CLASS CLASS CLASS GROUP

1315-1 _ _

01-250-8a3 C794 B fL-B 1.3 C 2,391
01-242-4796 C735 8 1-B 1.3 C 2,061

4HAZARD CLASSIFICATION DATA CONTAINED IN THE ABOVE CHART IS
FOR GUIDANCE AND INFORMATIONAL PURPOSES ONLY. VERIFI-
CATION OF THE SPECIFIED DATA SHOULD BE MADE BY CONSULTING NOTICE: THIS APPENDIX CANNOT STAND ALONG BUT MUST BE USED IN
THE MOST RECENT JOINT HAZARD CLASSIFICATION SYSTEM CONJUNCTION WITH THE BASIC UNITIZATION PROCEDURES DRAWING
LISTING OR OTHER APPROVED LISTING (S I 19-48-4079-20PMI(rP.

REVISIONS j- tm pe

SEE GENERAL NOTE "12' ON PAGE 2- -G4 ALdId.l ..-

A _____ U.S. ARMY AMC DRAWING
NO MB ER 1987

CLASS OWVISIO OPAWWO I LS

QO NOT C 19 48 4079/1 2OPMI

DO OTSCAE 9v 78 1002

PROJECT FSA 6317B-66



GENERAL NOTES

A. THIS APIPENESIX CANNOT STAND ALCNE BUT MUST BE USED IN CONJUNCTICN
WITH THE BASIC UNITIZING PROCEDURES DRAWING 19-.48.407-20PMIOO2. 10
PICDUCE AN APPROVED UNIT LCAD, ALL PERTINENT PROCErURFS, SPECIFICATIONS
AND CRITERIA SET FORTH WITHIN THE BASIC DRAWING WILL APPLY I: THE

PROCEDURES DELINEATED IN THIS APPENDIX. ANY EXCEPTICNS IC THE BASIC
PRO CEDUES ARE SPECIFIEC' IN THIS APPENDIX.

L CIMISICNS, CUBE AND WEIGHT CF A PALLET UNIT WILL VARY SLIGHTLY

DEPENDING UPON THE ACTUAL C4MENSiCNS OF THE CONTAINER, WEIGHT
CF THE SPECIFIED ITEM ANV MElH CDCf L ITIZATICN.

C. R CUTLCADING AND STORAGE CF THE ITEMS CcVEREc, BY THIS APPENDIX,

CONTACT THE U.S. ARMY DEFENSE AMMUNITIC'N CENTER ANt' SCHOCL, ATTN:
SMCAC-COl, SAVANNA,. IL 61074-9639, FR SPECIFIC PROCEDURAL GUIDANCE.

D. OR METHCOD CF SECLRING I -TLAP CUTTER C THE PALLET UNIT, SEE DARCCM

M'AWING 19-A 127-20PI0O.

E. IF ITEMS COVERED HEREIN ARE UNITIZED PRICE IC ISSUANCE CF THIS APPENt'IX,
THE CONTAINERS NEEr NOT BE REUNITIZED SOLELY C: CONFCRM IC THIS
APPENI'tX.

F. ICR DETAILS OF THE PAI6 SERIES CONTAINER, SEE U.S. ARMY ARMAMENT
RESEARCH AND DEVELOPMENT CENTER DRAWING NO . 9386831.

CONTAINER DIMENSIONS 44-I/'2 LONG X 7-3/4' WIDE X 7-3/4' HIGH

CONTAINER CLBE IS CUBIC FEET (APPROX)

CONTAINE WEIGHT
(WITH ROUND) 64 CR 75 PO UNDS I APPCX)

G. 1HE UNITIZATICN PROCEDURES SPECIFIED HEREIN MAY ALSO BE USED ROR tMI23UNG
COMPLETE RCINDS WHEN IDENTIFIED BY DIFFERENT NATIONAL STOCK NMBIERS (NSN)
THAN THOSE SHOWN ON THE COVER PAGE, PROVIDED THE ITEM IS PACKED IN THE

SAME CONTAINER. THE EXPLOSIVE CLASSIFICATION OF CTHER ITEMS MAY BE DIFFERENT

THAN THOSE SHCWN.

H. ICR DETAILS CF THE METAL LIFTING FRAAE.SEE MIULTARY SPECIFICAnION MIL-A-70753.

J. FULL IDENTIFICATION MARKINGS IN ACCORDANCE WITH MIL-STD-129, TO INCLUDE
NS, AND CVDIC, QUANTITY AND NOMENCLATURE, LOT NUMBER, AND GROSS
WEIGHT CF THE LOAD SHALL BE MARKED ON TAGS LOCATED ON OPPOSITE UIPPER

CONNERS CF THE LOAD.

K. Im CcDE LABELS ARE REQUIRED ON THE S1RAPS OF OPPCSITE CORNERS. SEE

MIL-STD-129.

L. THE SPECIAL PALLET WILL BE CONSTRUCTED AND ASSEMBL.D iN ACCORDANCE WITH

A MILITARY SPECIFICATION MRL-P-I501, STYLE 1, TYPE 1, CLASS I PALLET WITH

THE EXCEPTION THAT THE lCP' AND 30T'IM DE:K BCARDS WILL BE 44' LONG

INSTEAD CF 48'. ALL OTHER REQUIRMAEN'S SPECIFIED WITHIN MIL-P-o5Ill
ICR A STYLE 1. TYPE 1, CLASS I PALLET WILL APPLY 1: THE PALLET SPECIFIED
WITHIN THIS DRAWING.

M. THE MODIFIED STYLE I PALLET DELINEATED IN THE DETAIL ON PAGE 4 NEED NOT
HAVE CHAMFERS OR STRAP SLOTS AS SPECIFIED WITHIN MIUTARY SPECIFICATION
'AIL-P-lISI WHEN USED FOR THE UNITIZATION OF TIE ITEMS COVERED BY THIS
APPENDIX.

LAGE 2 6

LPROJECT FSA '78T-6



INTENTiIONALLY LEFT BLANK

FPAGE 3

PROJECT FSA f-



TECWN STRAP, 1-1/4* X .035* OR .11 -7774 SEAL PIt 1-l/4 STRAPPING (3 RICO jI PER STRAP).
X 13$-6' LONG STEEL. STRAPPING (3 KT1001. -I .CRIMP EACH SEAL WITH ?WAC PAIR OF NOTCHES.

GENERAL NOTE 'H*ON PAGE 2.

BUNDI~.NG STRAP, 3/4- X MS-CR
.031* x Wi-1 LONG STEEL STRAPPING
(4 RICO)I. SEE SPECIAL NOTE 2

SEAL FOR 3/4' STRAPPING IS tROD,
I PER STW ). CRIMP EACH SEAL WITH

PLYWOCOD BUFFER PIECE, (2 RECID).
SEE THE "PLYWOOD BUFFER' DETAIL CN

STAPLE, T-17/2- WIDE BY 3/4- LEG
LENGTH ( 12 REOD, A PER T1EXCWN STRAP).

1U61LMING STW., -#/4-, X. , ,MS
OR l.1l X- 9--9 LONG STEEL
STRAPPING (1I RECO ). SEE

VIEW APALLET DUNNAGE (I RECD).

SEE 'DUNtNAGE DETAIL" CN PAGE 5.

ISOM ETRIC VIEW

SPECIAL NOTES,

1.ALTHO UGH THE CON TAiNstS DEPICTED IN THE UNIT LOAD ABOVE ARE
CONSTRUCTED' WITH INI!RLCCIG DEVICES, THE INTERLOCKS WILL NOT
FUNCTION MPERLY UNR'LESS THE CONTAINERS ARE POSITIONED SC THAT
THE 'PINS* OF THE INI!ERLOCKS ARE IN AN UPRIGHTCORIENTATION. THIS
ORIENTATION WILL PRECLUDE INTERFRENCE CF THE WItNS* AND THE PLY-
WOOD PALLET DUNJNAGE AND WILL AID IN THE PREVENTION OF CONTAINER
MIOVEMENT, BOTH LATERALLY AND LONGITUDINALLY, PIAING SHIPMENT
C F THE LNIIT LO AD.

2. BUNING STRAPS AND STABILIZING STRAP MUST SE TENSIONED AND SEALED
PRIOR 1C THE APPLIC.ATION CF THE TEOC-N STRAPS. ALL STRAPS MLST BE
IM4ALLED AS CLOSE AS POSSLE TO THE CONTA1141R 4 RINGS. CAUTION INDICATES PA 116 SERIES
STRAPS MUST NO0T BE ALLOWED TO OVERLAP.

CONTAINER.

41~N DICATES SPECIAL

INDICATES PLYWrOC;D PALLET.
PALLET DUNFNAGE.

PAR~TIAL VIEW A

(PLYWOOD SUFFER HAS SEEN
PAGE 4UNIT DETAIL OMITTED FOR CLARITY.

PROJECT FSA 63f78-66



40" 44 4A

DECK Dt'NAGIE PLYWCCO, 2/8r X 17-V4' X 40'
( ! IED) NAIL T11RU 3ECX aZARtDSW4/6-*d

DECK DUN.NAGE, PLYVVCOD, 3/A* X 18-3/4' X 40'
( I REGO). NAIL THRfU DECK OCARDS W/- NAILS
AND CLINCH.

SPECIAL 40, X 4'PALLET. SEE GENERAL,
NCTE L-CN PAGE 2.

DECK DUN'NAGE, PLY'CCD,

PALLETI DUNNAGE LOCATION 3/8' X 2-1/4' X 40' (1I REOD).
NAI. rrIRU DECK BOARDS W/3-6d

BUFFER Pea, PLYwc o, a/r X 6- X 44% NAILS AND CLINCHI.

PLYWOOD BUFFER

BILL. OF MATERIAL

*NAILS No R EGO POUNDS

611j ()is 0.09

SPECIAL PALLET, 40' X 44' - I REGO - 77 LS

I TEEL S1P.APPING, 3/4' - -~4.WREO LIS
STEEL SWRAPPING, 1-1/4* - A6.30'REGD 6.64 LBS
SEAL 002 3/4' SIWPING - s REGO NIL
S-4AL FOR I-I/4' SWAPPING - 3110D -NILUITAT

FL'vWC0,I 3/B' 10.76 S0 PT REGD - 11. IOLBSSNTDT
"-YVc 0* /B 67 SO FT REGO - 6. 30LS
STAPLES FOR 1-1/4- SRAIPPING -12 REGO NIL
METAL. LIFTING FRAME 1 I50 RG .36 LOS CURE - 54.2 CuBGIC FEET (APPCX

SG~O N TAINER - 30 EACH -b 73 LBS -2--,250 LBS (APMXI
JDNAGE 6+ LBS

PALLET 77 LBS

X TA. WEIGHT -.- *391 LBS (APPWDR

DUNNAGE DETAILS PG

PROJECT FSA 6378-


